A similar reduction in incidence was shown among those children who were known to be in contact with measles in their own homes and presumably exposed to heavy infection. The attack rates in a representative sample of children exposed at home were 9% in the killed/live-vaccine group, 6%, in the live-vaccine group, and 83 % in the unvaccinated group.
Vaccination against Measles MBRIIHUNA A similar reduction in incidence was shown among those children who were known to be in contact with measles in their own homes and presumably exposed to heavy infection. The attack rates in a representative sample of children exposed at home were 9% in the killed/live-vaccine group, 6%, in the live-vaccine group, and 83 % in the unvaccinated group.
Those children who defaulted from vaccination and those who were ineligible were also followed up in the same way as the children who took part in the trial. It was shown that the excluded children were in general as susceptible to measles as the unvaccinated control group, and it was thus most unlikely that their exclusion had materially affected the results of the analysis of the main trial.
Although vaccination was highly effective it was unable to protect all children from measles. It is true that a few of the cases occurred soon after vaccination, perhaps before immunity had had time to develop, but most of them occurred later and were probably due to the inability of some children to produce an adequate antibody response. This view is supported by the results of the serological study in which a small proportion of children vaccinated by each method showed no antibody response. It is possible that a less attenuated live vaccine would produce protection in a greater proportion of children, but there is the probability that it would also produce more pronounced reactions and in consequence be less suitable for largescale routine use.
In considering which of the two procedures studied is the more suitable to use in vaccinating against measles, the following points should be taken into account. Both live vaccine alone and killed vaccine followed by live give a substantial and similar degree of protection in normal children aged 1 to 2 years, but it is not yet known how long the immunity will last. Killed vaccine given before live vaccine has the advantage of reducing the frequency of reactions including convulsions. On the other hand, vaccination with live vaccine alone requires only one injection.
But no matter which procedure is chosen it is clear from the results of this trial that vaccination, if done on a large scale, could produce a substantial reduction in the incidence of measles in this country. Such a reduction would undoubtedly lighten the burden placed on family doctors and parents, especially in an epidemic year, when approximately half a million cases occur. (Edwards, 1951; MacPherson, 1959) and the dissemination of lupus erythematosus (Carpenter et al., 1959) have been attributed to splenectomy. A third feature has been a recurrent pattern of infections in some patients (Lowdon et al., 1962 Horan and Colebatch, 1962) .
It is estimated that 80% of serious infections occur within two years of operation (Smith et al., 1957; Horan and Colebatch, 1962), and Gordon (1960) believes that the shorter the interval the worse the prognosis. Doan et al. (1960(), however, reported serious infections in three adults between five and eight years after operation.
Present Study
Because we had recognized four cases of severe infection in 75 children subjected to splenectomy (Lowdon et al., 1962) , and because there was no accepted opinion concerning the existence, frequency, or nature of increased susceptibility we felt that a review of a large group of cases was indicated.
We therefore made a direct approach to all regional senior administrative medical officers and professors of surgery in England and Wales asking for their co-operation by supplying us with a list of all patients who had undergone splenectomy during 1961, whatever the reason. The year 1961 was chosen because this, at the start of the study, was the latest year for which results of the Hospital In-patient Enquiry had been published by the Central Registry Office of the Ministry of Health. In the Hospital In-patient Enquiry there were 89 cases of splenectomy; therefore we expected 890 for the whole year, but in fact 1,167 were notified.
Comparison of the 10% sample with the total group showed two significant differences. The age distribution of the " sample " was low, while the number of cases in the " total " group where splenectomy had been performed as part of some other major operation was high. These we attributed to the methods adopted in recording the diagnosis for the Hospital In-patient Enquiry, which gives emphasis to main diagnosis at discharge. We therefore wrote to the surgeons under whose care the patients had been at the time of operation, and they were able to give us follow-up data for a further 127 patients.
There thus remained 49 (4%) cases that could not be traced, and these are summarized in Table I . Only 6 of the 49 untraced patients were children, but unfortunately two had had splenectomy performed during the first year of life. Twenty-one of the adults had had splenectomy performed because of traumatic rupture, while in 18 others it was part of another operation. possibly related to splenectomy.
The clinical histories of these cases are summarized below.
In only seven cases (five fatal) did we feel certain that infection was a consequence of splenectomy.
Six of these had pneumococcal illnesses, three of which were septicaemias with terminal adrenal haemorrhage.
The other was a patient who developed acute miliary tuberculosis and died within 24 hours of the initial symptom.
In the group where the causal relationship was uncertain, pyogenic infections predominated. (1)
I (1) ( 1) (1) I1 (1) ( 2) (1) Discussion Perhaps the most interesting feature about this study is that it has been possible at all. We have been able to assemble data concerning 1,167 patients who had splenectomy performed in England and Wales during 1961, and though we do not know that this is complete it must be substantially so. Moreover, we have been able to achieve a two-year partial follow-up for 96% of these patients. These facts speak highly for the cooperation of colleagues, whether specialists, administrators, or family doctors, and it is doubtful whether elsewhere in the world such a study would be possible.
That so few patients have developed serious infections is reassuring. In 8% of all patients infection developed during the two to three years after operation, but in less than 2 % was this thought to be possibly due to splenectomy. Indeed, in only 0.6% did we think that this was certain, but 303 patients died from the primary illness within one year of operation, so this figure is an underestimate, and, calculating only for patients who survived operation by at least one year, the incidence of " certain" serious infections is 2 %. In the meanwhile we would make two recommendations:
(1) That splenectomy be deferred whenever possible until the age of 4 years. (2) That penicillin be administered prophylactically for two years after splenectomy in all children, but also Infection after Splenectomy-Lowdon et al. BEDRITCISHJRNAL in adults where the primary illness predisposes to infection. This is also indicated in patients in whom the spleen has been removed whenever the patient is receiving corticosteroids.
Summary
During 1961 1,167 patients had splenectomy performed in England and Wales.
A postal follow-up of these patients was carried out, information being sought from the family doctor or hospital consultant in whose care the patient had been. Altogether, details were achieved from 1,118 (96%).
The reason for splenectomy, cause of death, and occurrence of infection in the subsequent two to three years is reported.
It was confirmed that pneumococcal septicaemia and other fulminating infections sometimes follow splenectomy. Such infections are more common in childhood, in patients where the underlying disease predisposes to infection, and in patients on continued treatment with corticosteroids.
Further study is needed before an authoritative estimate of the risk in relation to age and underlying condition can be achieved. In the meanwhile it is suggested that splenectomy be avoided whenever possible during the first four years of life, and that post-operative antibiotic cover for two years might well be provided in young children, in patients where the primary illness may predispose to infection, and in any patient while receiving corticosteroid therapy. This study has been made possible by the co-operation of hundreds of doctors throughout the country. We acknowledge with thanks the trouble that family doctors have taken to supply data about their patients, and to hospital staff for abstracting relevant data from hospital records.
This could not have been carried out without the good will of senior administrative medical officers in all regions and the generosity of the many surgeons and physicians who have allowed access to their records. When patients had "disappeared" the surgeon has often gone to considerable effort to trace them and provide the information requested.
Executive council staffs have played a large part in tracing patients who had changed their doctor.
All the secretarial work has been done by Mrs. M. Malaghan.
